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The critical properties of the model of a spin-glass proposed by Edwards and Anderson are studied using the renormalization group. The critical exponents are calculated in 6 -e spatial dimensions. It is argued that a tricritical point can exist where the nonordering field is the skewness of the distribution. of g.
Although spin-glasses, such as dilute solutions of Mn in Cu, ' have been studied experimentally for many years, only recently have formulations been given in terms of a microscopic Hamilto- nian. ' ' Even so, the spin-glass transition has not been successfully related to the usual picture of phase transitions as we shall do here. As in Refs. 3-6 we consider the spin Hamiltonian, X, given by X'/hT = -g Z(r, r')S(r) S(r'), (I) f F where S(r) = S,(r), S,(r), . .. , S (r) is a classical m-component spin of unit magnitude at the lattice point r, and K(r, r') = J(r, r')/kT, where J(r, r') is a random variable with a probability distribution P(r, r'; J), and J(r, r') is assumed to be a finite-ranged interaction. We 
where &8(r))(~) is the thermal average of S(r) for a given configuration(J 
The integral over (K) in Eq. (4) can be carried out formally for independent interactions and the result is
where C& is the 0th cumulant of the distribution To construct a field-theoretic formulation we need to express Z " in terms of the tensor Q which orders at the spin-glass transition. Accordingly, we introduce a probability distribution for Q via
r, n, 8 r, 5 n The trace over S in Eq. (9) could be performed explicitly. However, since we wish to develop a continuum theory, we observe that the following form for P(Q (r)) will reproduce the constraint that Q;~"8(r) be obtained from spins of unit length according to the definition below Eq. (7): For the m =1, Ising case E,(Q}= TrQ', Ez(Q) =Q"sz(Q"" )'(Q""')', and E,(Q)=Q z(Q"). ' For m~2 there are many I' s. 
where A.~, Bq&, C;&, and D are constants of order lnb. Thus, at the "Heisenberg" fixed point (HFP) with u* = e/(128K"), v;* = 0 for all i, one has A, 1 exponents" A."= -e, A, (vz) =-2e, for alii, so that the HFP is stable. The other fixed points are assumed to be unstable or unphysical. Also, to lowest order in E near the HFP, one has '' Zn, ' In, ' Sb, ' and Ga, ' has been studied experimentally. An 
